The optimum maternal investment per offspring is determined by the relationship between the investment per offspring and offspring fitness. In the European beewolf, Philanthus triangulum, a solitary mass-provisioning sphecid wasp, offspring size correlates with the amount of provisions. We investigated whether the reproductive success of adult males depends on body size in a way that would influence the allocation of parental investment. Since the mating success of P. triangulum males cannot be determined by observation in the field, we assessed the influence of male size on characteristics of their territories, territorial behaviour and life history traits. Territory size was weakly correlated with male size, but a measure of territory quality (number of female nests in the vicinity) was independent of male size. Neither the duration of ownership nor the intensity of scent marking was correlated with male size. Territory owners were slightly smaller than nonterritorial males. The absolute amount of fat was positively correlated with size but, owing to allometric relationships, the energetic equivalent of the fat store appeared to be independent of size. Life span was not significantly influenced by body size under four different conditions (with and without food in the laboratory, in an outdoor flight cage and in the field). We discuss the discrepancy between these results and other studies that have mostly reported advantages to large males. We suggest that in noncontact male-male interactions, as seen in the European beewolf, body size might not be the key determinant for success in contests. We conclude that there is no evidence for a strong size dependence of male reproductive success. Thus the reproductive success of male progeny probably does not depend on parental investment in a way that would influence the investment allocation of females.
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Parents should maximize their fitness returns from investment in progeny. Since total parental investment is limited, there is a trade-off between the amount of investment per offspring and offspring number. The optimum investment per offspring depends on the relationship between investment and offspring fitness (Smith & Fretwell 1974; Clutton-Brock 1991; Strohm & Linsenmair, in press a). Offspring fitness has two main components: survival until adult emergence and reproductive success as adults.
Females of the European beewolf, Philanthus triangulum (Hymenoptera: Sphecidae), provision their offspring with one to five paralysed honeybees, Apis mellifera. The number of bees in a brood cell is a measure of parental investment (Strohm & Linsenmair, in press b) . For male progeny, brood cells containing two bees yield the highest number of emerging progeny per bee and, thus, represent the optimum with respect to the first fitness component, offspring survival (Strohm & Linsenmair, in press a). We investigated whether the second fitness component, reproductive success of adult males, influences this optimum.
In the European beewolf, there is a close correlation between the number of bees in a brood cell and male size (Strohm 1995) . Reproductive success of adult males increases with size in many insects (Thornhill & Alcock 1983; Otronen 1984; Alcock 1995 Alcock , 1996a Alcock & Houston 1996; Berg et al. 1997) . Provided this general pattern holds for beewolves and the size advantage is large enough, the optimum provisioning per son would increase beyond the two-bee optimum for survival until emergence. We discuss in the Methods the magnitude of the size advantage necessary to influence the optimal investment.
Male European beewolves establish small territories near female nests. The territories are scent marked and defended against intruders. In P. triangulum such malemale interactions take the form of zig-zagging flights with no physical contact between the opponents. Copulations
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